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在振幅为 100N，频率为 1Hz 的正弦波形作用下振动，研究红粘土的动力特性随
含水率的变化特性。 
（2）分析动载频率对红粘土的动力特性的影响, 制备四个初始含水率为
10%的试样，在振幅为 100N下，频率分别为 0.5Hz、1Hz、1.5Hz、2Hz 的作用下，
通过动三轴加载，研究频率对红粘土的动力特性和结构损伤的影响。 
（3）分析动载振幅对红粘土的动力特性影响，制备五个初始含水率为 10%
的试样，频率为 1Hz 并且保持不变，在振幅为 90N、100N、150N、200N、250N
的作用下加载，研究振幅对红粘土的动力特性和结构损伤的影响。 
（4）通过分析动三轴试验结果，并根据流变模型，结合选取的损伤变量，




















The deformation test research of the dynamic behavior and damage of the red 
clay under the dynamic load is selected as the theme of this thesis, the nearby red clay 
of the Xiamen Port is selected as the test samples, the dynamic tri-axial is used as the 
main test equipment, so the dynamic response of sample can be tested when the 
sample is under the dynamic load, then the affect of such factors as different 
frequency and amplitude of the dynamic load, initial water content on such dynamic 
features as the dynamic stress-strain、dynamic deformation-action time (action times) 
of the red clay can be tested out. The dynamic elastic modulus is selected as the 
damage variable, then the damage process of the sample under the dynamic load can 
be analyzed by studying the change of the damage variable, and according to the 
creep model, the dynamic damage equation can be established. The micro-structure is 
observed by using the scanning electronic telescope (SEM) and taking pictures by 
magnifying 500 and 5000 times respectively, then the evolution characteristics of the 
micro-structure during the process of the damage deformation can be analyzed, which 
can be used as the explanation to the mechanism of the dynamic damage under the 
dynamic load. Main research contents are as follows: 
(1) 4 samples of different initial water content are made, which are 10%、15%、
20%、23% respectively. All samples are vibrated under the dynamic load of the sine 
wave whose amplitude is 100N and frequency is 1Hz. After the test, the dynamic 
characteristics of the red clay can be obtained. 
(2)To analyze the effect of the frequency on the dynamic characteristics of the 
red clay, 4 samples of the same initial water content are made, which are vibrated 
under the same amplitude but under the different frequency-0.5Hz、1Hz、1.5Hz、2Hz. 
After the test, the dynamic characteristics of the red clay can be obtained. 
(3) To analyze the effect of the amplitude on the dynamic characteristics of the 















under the same frequency but under the different amplitude-90N、100N、150N、200N、
250N. After the test, the dynamic characteristics of the red clay can be obtained.  
(4) After the test and results analysis, and according to the rheological model, 
dynamic damage equation is established by combining the selected damage variable. 
(5) The vibrated samples are saved and the structure are maintained undisturbed, 
then the inside micro-structure of red clay under the different dynamic load can be 
observed by SEM (scanning electronic microscope). According to variation of the 
micro-structure of red clay, the mechanism of the dynamic damage of red clay can be 
explained by the above analysis. 
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